Inhibition of peripheral dopamine metabolism and the ventilatory response to hypoxia in the rat.
Dopamine (DA) is a putative neurotransmitter in the carotid body engaged in the generation of the hypoxic ventilatory response (HVR). However, the action of endogenous DA is unsettled. This study seeks to determine the ventilatory effects of increased availability of endogenous DA caused by inhibition of DA enzymatic breakdown. The peripheral inhibitor of MAO - debrisoquine, or COMT - entacapone, or both combined were injected to conscious rats. Ventilation and its responses to acute 8 % O(2) in N(2) were investigated in a whole body plethysmograph. We found that inhibition of MAO augmented the hyperventilatory response to hypoxia. Inhibition of COMT failed to influence the hypoxic response. However, simultaneous inhibition of both enzymes, the case in which endogenous availability of DA should increase the most, reversed the hypoxic augmentation of ventilation induced by MAO-inhibition. The inference is that when MAO alone is blocked, COMT takes over DA degradation in a compensatory way, which lowers the availability of DA, resulting in a higher intensity of the HVR. We conclude that MAO is the enzyme predominantly engaged in the chemoventilatory effects of DA. Furthermore, the findings imply that endogenous DA is inhibitory, rather than stimulatory, for hypoxic ventilation.